Abstract
Introduction
A cerebral arteriovenous malformation (AVM) is an abnormal connection between the arteries and veins in the brain that usually forms before birth. The cause of cerebral arteriovenous malformation is unknown. The condition occurs when arteries in the brain connect directly to nearby veins without having the normal vessels (capillaries) between them 1 . Cerebral AVM occur in about 0.1 percent of the population; one tenth of the incidence of intracranial aneurysms. Supratentorial lesions account for 90 percent of brain AVMs; the remainder are in the posterior fossa 2 brain AVMs have been reported but it is unclear if these are coincidental or indicate true familial occurrence 3 . However, genetic variation may influence brain AVM development and clinical course 4 . Autopsy data suggest that there is an overall frequency of detection of AVMs is H" 4.3 percent of the population 5 . In another autopsy series 46 AVMs were noted among 3200 brain tumour cases, for a frequency of detection in 1.4%; 12.2% of the cases were symptomatic 6 . More than 50% of AVMs present with intracranial haemorrhage 7 , although subarachnoid haemorrhage and intraventricularhaemorrhage can occur. The overall frequency of haemorrhage caused by AVM about H" 1% among all strokes 8 .An overall risk of initial haemorrhage of H" 2% to 3% per year 9 .
Intracranial AVMs may be diagnosed with a variety of diagnostic imaging studies. Computed tomography (CT) of head without contrast has a low sensitivity but calcification and hypo intensity may be noted; enhancement is seen after contrast administration 10 . Magnetic resonance imaging (MRI) is very sensitive. Showing an inhomogeneous signal void on T 1 and T 2 weighted sequences, commonly with hemosiderin suggesting prior haemorrhage 11 .
Magnetic resonance angiography (MRA) can provide data noninvasively, without detailing factors such as presence of intranidal or feeding artery aneurysms, comprehensive data on venous drainage patterns or subtle AVM nidus characterization 12 . At present the most effective diagnostic tool is intra arterial digital subtraction angiography (DSA) which shows the origin, orientation and course of feeding arteries and draining veins and the location, size and morphology of nidus and eloquence of the adjacent brain region. DSA not only help the proper diagnosis of cerebral AVM but also help in embolization and other treatment procedure. Even DSA can help to detect small size micro AVMs which is not possible to detect by conventional other methods. The current of this study was aimed to evaluate its usefulness in the assessment of hemodynamics of cerebral AVMs and compare between MRA and DSA in diagnosis of cerebral AVM in Bangladesh
Methods and materials:
It was a retrospective observational study conducted in the Department of Neurology, Dhaka Medical College Hospital (DMCH), Dhaka during the period of January 2010 to December 2010 with the diagnosis of 30 patients of hemorrhagic stroke with inclusion Criteria were follows: (1) Patients with neurological examination and CT scan shows unusual site of hemorrhage (2)CT scan shows worm like irregular appearance suspecting AVM. (3)Patients who were capable to do MRA and DSA and exclusion criteria were1) Ischeamic stroke and (2) Unconscious and non-cooperative patients Then the selected patients were referred to the Department of Radiology and Imaging, DMCH, for MRA. Data were recorded in case record form of the patients and same patients were then selected for Intra-arterial DSA. Angiography was performed as intra-arterial (IA) DSA via a femoral arterial approach by two interventional neurologist blinded of MRA findings. Morphology of AVMs were assessed and numbers of AVM were also seen. Presence of any intranidal aneurysm was also assessed. Size of the nidus of AVM was also measured and feeding arteries, draining veins and eloquence brain area were assessed by Spletzer Martin score. Flow status of AVM was also assessed by DSA which was used as the gold standard. Evaluation of the feasibility and potentiality of MRA to diagnose cerebral AVM and identify the location of AVM, measure their size and assess their morphology. Flow status of AVM could not be evaluated by 3D TOF MRA but detected by Phase contrast MRA. Phase contrast MRA was not present in DMCH. The findings of MRA and DSA were directly compared to determine the sensitivity, specificity and accuracy of MRA. Each patient was evaluated immediately and 6 hours after DSA for any post-procedural complications. Each patient was advised to attend Neurology outdoor every month for subsequent followup. During both the procedures (MRA and DSA), the investigator was present and maintained equal standard for all the patients.
Statistical analysis was performed using SPSS 16.0 programmed. Data was defined as means (±standard deviation), frequency distribution and percentage. Chi square test and Kendall W coefficients (K) test were used for measures of agreement between two procedures and validity test was performed to find out sensitivity, specificity, and accuracy, positive predictive value (PPV) and negative predictive value (NPV). P values <0.05 was considered to be statistically significant.
Resultsand observations :
The mean age of the patients having features of hemorrhagic stoke was 30.3±14.3 years with range from 13 to 65 years and most of the patients found in the age group of £20 years and the sex distribution of the patients and it was found that 22(73.3%) and 8(26.7%) were male and female respectively. Male female ratio was almost 2.7:1. The mean age of the patients having features of haemorrhagic stroke was 30.3±14.3 years with range from 13 to 65 years and most of the patients found in the age group of <20 years
Regarding the venous drainage of AVM 13 and 12 were superficial and deep respectively, which were evaluated 100.0% by both MRA and DSA. However, 5 venous drainage of AVM was both superficial and deep by DSA but 4 venous drainage of AVM was both superficial and deep by MRA and rest 1 venous drainage of AVM was deep by MRA. 
K value-0.778, P value-0.001 s ,Kendall W coefficients (K) of 0.5-0.8 were considered to indicate good agreement A total of 30 patients were included in this study. MRA and DSA were performed of all patients. It was observed according by Spetzler-Martin Score. 7 and 11 AVM nidus size were S 1 and S 2 respectively, which were evaluated 100.0% by both MRA and DSA. However, 12 AVM nidus size was S 3 : >6 cm by DSA but only 4 AVMnidus was S 3 : >6 cm by MRA and rest 8 AVM nidus size was S 2 by MRA. Kendall W coefficients (K) was 0.778 (p<0.001), which indicate good agreement with DSA. In this present study it was observed that the mean age of the patients having features of haemorrhagicstoke from AVM was 30.3±14.3 years with range from 13 to 65 years and most of the patients found in the age group of £20 years (Table I) . Nagarajaet al. (2005) observed the mean age was 38 years, which is comparable with the current study. 13 Hadizadehet al. (2001) done a prospective intra individual comparative study and found the mean age was 41.9±14.0 years with range from 23 to 69 years, which is higher with the present study 14 . Because life expectancy more and geographical distribution.
Regarding the venous drainage of AVM it was observed in this current study that 13 and 12 were superficial and deep respectively, which were evaluated 100% by both MRA and DSA. 
Conclusion:
MRA could not be evaluated flow status of AVM, distal feeding arteries, intranidal aneurysm and angiopathic AVM which could be detected by DSA. So, DSA is superior to MRA in diagnosis of cerebral AVM.
